The Y chromosome is necessary for the development of fetal testes and male phenotype (Br0gger and Aagenaes, 1965; Ferguson-Smith, 1965 , 1966 . There are a few previous descriptions of phenotypic males with a 46,XX karyotype and without true hermaphroditism but very few of such children, because the diagnosis is easily overlooked. Hypoplastic genitalia is the sole feature recognizable before puberty and only later reduced sexual activity, azoospermia, and occasional gynaecomastia become apparent.
Since the original clinical description of an XX male (de la Chapelle et al., 1964) other case reports (Therkelsen, 1964; Brown et al., 1964; Bergstrand and Lindsten, 1965; la Chapelle et al., 1965 Strauch et al., 1965; Lindsten et al., 1966; von Mulert, Schroter, and Wolf, 1966; de Grouchy et al., 1967; Zuppinger et al., 1967; Boczkowski et al., 1969; Fr0oand, 1969; Luciani et al., 1969; Mori, Mizutani, and Sonoda, 1969; Sebaoun et al., 1969; Berger et al., 1970; Bergman, Nowakowski, and Reitalu, 1970; George and Polani, 1970; Neuwirth and Raboch, 1970; Powers et al., 1970; Received 12 May 1975. *Present address: The Hospital for Sick Children, Great Ormond Street, London WC1N 3JH. Caspersson et al., 1971; Sutherland, Wiener, pnd Bartholomew, 1972; Madan and Walker, 1974) and one review have followed (de la Chapelle, 1972) . The incidence has been estimated at about 1 in 45 000 males (Polani, 1972) , though a chromosome study of 3500 consecutive births in Edinburgh yielded one 46,XX patient (Ratcliffe et al., 1970 alleged to be the masculinizing (testis-determining) factor(s) (Jacobs, 1969; Angell, Gianelli, and Polani, 1970/1971; Madan and Walker, 1974) . XX males are rare and are usually undiagnosed in childhood unless there is some associated genital malformation. Out of 50 patients in whom age at diagnosis was reported only 10 were diagnosed before 15 years of age; 3 of the 10 had perineal hypospadias (de Grouchy et al., 1963; Berger et al., 1970 ; de la Chapelle et al., 1971 ; de la Chapelle. 1972 ), one had a large phallus and scrotum (George and Polani, 1970) , one newborn diagnosed in a survey study had normal genitalia (Ratcliffe et al., 1970) , but the presenting features of the remaining 5 are not recorded (de la Chapelle, 1972 (Brown et al., 1964; George and Polani, 1970; Ratcliffe et al., 1970; Chapelle, 1972; Sutherland et al., 1972) , a similar incidence to that found in Klinefelter's syndrome (Fr0land, 1969 Chapelle et al., 1964 Chapelle et al., , 1971 Therkelsen, 1964; Lindsten et al., 1966; Boczkowski et al., 1969 Chapelle et al., 1964 Chapelle et al., , 1971 Therkelsen, 1964; Strauch et al., 1965; Lindsten et al., 1966; von Mulert et al., 1966) . Spermatogenesis is usually absent in adult XX males, though occasional spermatogonia were seen in one 15-year-old boy (de Grouchy et al., 1967) . In the only reports of short-term stimulation with HCG there was no rise of testosterone in the urine of one adult or in the plasma of another (Sebaoun et al., 1969) . Our patients had a significant but subnormal increase in plasma testosterone.
This indicates reduced Leydig cell activity and may explain the inadequate secondary sex characteristics of adult XX males. Although our patients were clinically prepubertal both had raised urinary gonadotrophins and in Case 1 the bone age was advanced, for which we have no explanation. A previous report (Lindsten et al., 1966) suggested a decreased thyroid stimulating hormone (TSH) reserve in XX males but our patients had a normal TSH response to intravenous synthetic thyroid releasing hormone, providing direct evidence of normal pituitary TSH reserve.
Intravenous pyelograms were normal in 10 out of the 11 previously reported patients (de la Chapelle et al., 1964 Chapelle et al., , 1965 Chapelle et al., , 1971 Lindsten et al., 1966; von Mulert et al., 1966; de Grouchy et al., 1967; Berger et al., 1970) , the exception being a 24-yearold XX male with uraemia due to an atrophic right kidney (Powers et al., 1970) . Pyelograms in both our cases showed a unilateral duplex pelvicalyceal system with a single ureter in Case 1. In neither case was there a history of urinary symptoms or group.bmj.com on June 15, 2017 -Published by http://adc.bmj.com/ Downloaded from infection. Duplications of the pyelon are commoner in girls than in boys (James, 1972) .
Several hypotheses have been postulated to explain this condition (Hungerford, Donnelly, and Nowell, 1964; Ferguson-Smith, 1966; Sanger Tippett, and Gavin, 1971; Bartsch-Sandhoff, 1974) . Mosaicism is unlikely since a large number of cells from various sites showed 46,XX cells only. The findings of fluorescence studies also make mosaicism unlikely. The same can be said for translocations of the terminal portion of the Y (Polani and Mutton, 1971) , though, since Y fluorescence in the biological father was unknown this cannot be quite certain. In any event, this would be irrelevant to male determination if the masculinizing factors were elsewhere on the Y chromosome. The Xg blood group findings are informative only in Case 2 and then only on the assumption that the 'father' was indeed the biological one. If he was, translocation is one possibility. In this event it would have to have been from the Y chromosome to the X with loss of the Xg locus in the course of the exchange. The loss of this locus would give the appearance that both Xs were maternal though one was paternal and carried the father's masculinizing factors from the Y in lieu of the Xg locus. Possibly also XX males may arise from XXY zygotes if the Y becomes lost after initiating male development (Sanger et al., 1971) 
